Fine needle aspirations (FNA) were performed on 48 patients treated for gynecologic malignancies and suspected of having recurrence of their disease. The suspected sites of metastases were peripheral lymph nodes (38 patients) and the retroperitoneal region (10 patients). Metastdtic tumors were detected in 22 out of the 48 patients (45%) by FNA, with 9 patients having additional confirmation by excisional biopsies. Of the remaining patients, 9 had unsatisfactory specimens, and 2 had false-negative results. The report emphasizes the efficacy of this procedure, especially when positive results are obtained. Open biopsy can be restricted to those patients with negative or unsatisfactory results and a high clinical suspicion of metastasis.
INTRODUCTION
The optimal treatment of patients with gynecologic malignancies requires an accurate assessment of the extent of their disease. The presence or absence of metastatic foci determines, in large part, the treatment modalities employed as well as the prognosis. Similarly, the detection of metastatic foci in patients who have already been treated influences subsequent therapy. Radiographic and lymphangiographic studies are often employed for this purpose. Suspicious lesions are customarily biopsied, a procedure which may require operative scheduling and general anesthesia.
Fine needle aspiration (FNA) of clinically suspicious peripheral lymph nodes in patients with malignant disease has been the subject of several earlier reports [l-4] . However, there have been relatively few reports which have dealt with the use of FNA in the detection of recurrent or metastatic gynecologic tumors [5, 6] . In this report, we present our experience with the use of FNA in patients with gynecologic malignancies.
MATERIALS AND METHODS
The files of the division of cytology at the University of Alabama in Birmingham were searched for patients with gynecologic tumors who had undergone FNA.
A total of 48 patients covering a 48-month period were identified. Of this group, 22 patients had been treated for cervical tumors (19 cases of squamous cell carcinoma and 3 cases of adenocarcinoma of the endocervix). A further 9 patients had been treated for endometrial malignancy (6 patients with adenocarcinoma, 2 patients with malignant mixed mullerian tumors, and 1 case of endolymphatic stromal myosis). An additional 9 patients were diagnosed as having ovarian adenocarcinoma while 2 others had vulvar squamous cell carcinoma. Finally, 6 patients had been treated for squamous cell carcinoma of the vagina (Table  1) .
All patients were treated at the University of Alabama Hospitals and Clinics. Various treatment modalities were employed, including surgery, radiation, and chemotherapy. Recurrent or metastatic disease was manifested clinically either by peripheral lymph node enlargement (38 patients) or by symptomatology referrable to abdominal or retroperitoneal masses (10 patients). Clinical follow-up was obtained by reviewing each patient's medical record. Twenty-one patients underwent an excisional biopsy of the suspicious area shortly following the FNA. Excisional biopsy was not performed in later cases as more experience was gained in both performing the aspirations as well as in interpreting the cytologic results. Each FNA specimen was independently reviewed by two of the authors (A.F., K.T.). The concurrent excisional biopsies were also reviewed and the histologic features were compared with the cytologic features of the aspirated material.
Aspiration Techniques
The aspiration samples were obtained by several faculty and staff members. The preferred instrument consisted of a disposable syringe fitted to a special handle to allow one-handed operation. This was not used for every case. A standard 22-gauge, thin-walled disposable needle was attached to the syringe for superficial lesions. For deep-seated lesions, a disposable, 22-gauge spinal needle was employed.
The skin overlying the site was cleansed with antiseptic and one hand was used to immobilize the lesion. Local anesthesia was used in the abdominal wall when transabdominal aspirates were performed. The needle was inserted into the mass and negative pressure was generated by retracting the plunger. The needle was moved back and forth several millimeters to take advantage of the cutting bevel of the needle. Negative pressure was released prior to removal of the needle from the mass. The aspirated material was usually contained within the needle and the aspirate was expressed onto clean frosted-glass slides, smeared out, and immediately fixed in alcohol.
RESULTS
Metastatic carcinoma was detected in 22 out of 48 patients (45%) by FNA. Nine patients of this group had also undergone an excisional biopsy of the same site. The excisional biopsy demonstrated similar metastatic disease in all nine cases. The tumor aspirates were usually highly cellular and the tumor cells were easily discernible from the background of lymphoid tissue. Depending on the degree of differentiation of the tumor, a specific diagnosis could be rendered. Poorly differentiated squamous cell carcinoma often forms nests of fairly cohesive cells which could easily be distinguished from the background of normal cellular elements (Fig. 1) . Well-differentiated squamous cell carcinoma, on the other hand, is often represented by single cells and syncytia. The single cells were often ovoid or polyhedral, having sharp borders and centrally located hyperchromatic nuclei (Fig. 2) . The nuclear envelope was often indented or crenated and the cytoplasm was often thick and eosinophilic. Upon reviewing the vaginal biopsies, when available, similar cells were identified depending on the degree of maturation (Fig. 3) . Squamous cell carcinoma was the most frequent tumor in our material. Metastatic adenocarcinoma often resembled the primary tumor. The tumor cells were often arranged in small clusters having indistinct cytoplasmic borders and round to ovoid nuclei (Fig. 4A ). Further classification was often possible by paying attention to cell size and nuclear as well as cytoplasmic details. Endometrial carcinoma cells tended to be of small size and the chromatin pattern was coarse with multiple small nucleoli (Fig. 4B) . Endocervical adenocarcinoma was often formed of tightly cohesive clusters of large cells having round to ovoid nuclei and cyanophilic cytoplasm (Fig. 5) . Nuclear chromatin was often fine and there were usually single nucleoli. In some cases, however, the tumor cells were undifferentiated and the nature of the tumor was appreciated only after careful examination and comparison of both the initial biopsy and the aspiration material (Figs. 6, 7) . In these cases, close attention to the clinical history and review of the previous material was an essential part of rendering an accurate diagnosis.
Seventeen patients had aspirations which were negative for metastatic carcinoma. Of these patients, seven had subsequent excision biopsies from the same developed recurrent tumor at other sites within 7 months of the aspiration biopsy. The remaining 12 patients (25%) have no evidence of recurrence, from 1 month to 4 years following the aspiration biopsy.
Nine patients had unsatisfactory aspiration biopsies (Table 2) . In each case, the aspirate contained excessive amounts of blood and very few lymphoid or atypical cells. Five of these patients underwent an excisional biopsy from the same site. In each case, metastatic carcinoma was demonstrated.
DISCUSSION
The use of the needle aspiration biopsy in order to document recurrent or metastatic carcinoma had been employed as early as 1921 [7] , prior use of this technique having been for the diagnosis of infectious diseases [8] . However, as has been pointed out by Kline [9] , Frable [lo] , and others, this technique had not enjoyed much popularity until only recently. Tumors from many different body sites (head and neck, breast, etc.) have been examined by this technique [l l-131. In recent years, relatively inaccessible tumors and metastatic foci have also been sampled. Zornoza and his colleagues [5] reported 17 patients with carcinoma of the cervix who underwent percutaneous abdominal biopsy of retroperitoneal and pelvic lymph nodes. No complications were encountered and a definite diagnosis was established by this method in 76% of the patients. Berg (17) gave several factors responsible for the success of FNA. First, clinically suspicious lymph nodes are frequently palpable and therefore easily accessible (e.g., inguinal, scalene, and supraclavicular lymph nodes). Second, since most metastatic tumors do not elicit a fibrous stromal response, greater numbers of tumor cells are more easily aspirated. Third, metastatic foci are usually less vascular, or have fewer blood vessels than the primary tumor; smears tend to have more tumor cells and less blood (carcinoma of the endometrium is an exception [171). Fourth, the cytologic differences between the tumor cells and the normal lymph node cell populations are usually pronounced. These differences greatly aid in interpretation. Last, the aspiration may be interpreted in light of the histologic features of the primary tumor. In most cases, the primary tumor and the metastases look quite similar. This feature greatly enhances interpretation of the FNA results.
The authors found the FNA to be an extremely useful method of evaluating patients with recurrent or metastatic gynecologic tumors. This procedure can be performed as the initial procedure in evaluating metastases. As high as 24% of patients with stage I squamous cell carcinoma of the cervix and 20% of patients with stage I endometrial carcinoma may demonstrate pelvic and periaortic lymph node involvement [18] . Although the common sites of metastatic involvement are all within reach of the aspiration needle, detection of subclinical nodes remains problematic. Pelvic and paraaortic lymph nodes lie anterior to major abdominal vessels and are thus relatively accessible to an anterior transperitoneal biopsy approach. Computerized tomography, fluoroscopy, and ultrasound are sometimes employed to guide the biopsy.
The clinical impression of metastatic carcinoma was confirmed by FNA in 45% of the patients in this series. A total of 66% of patients had recurrent tumor, documented either by aspiration or open biopsy, or clinical course. Excellent correlation was observed in those patients who underwent concurrent excisional biopsies. There were no false-positive cases; two false-negative cases were recorded, results similar to those reported earlier [14-161. One-third of the patients had no evidence of recurrent or metastatic disease. While some of these patients have had a relatively short follow-up observation, this finding is significant in terms of the exploratory surgery and/or therapy which these patients may otherwise have undergone.
The large proportion (21%) of patients with unsatisfactory aspiration results was disappointing. Most of these patients had retroperitoneal lesions and had been evaluated during the early phase of our study. With experience and with acceptance of the described technique, deep-seated tumors have been aspirated more successfully.
Complications, such as bowel perforation with subsequent peritonitis or intraabdominal hemorrhage, have not occurred. These potential complications, as well as the possibility of seeding tumor cells along the needle tract, have occurred only rarely in the larger reported series 119,201.
FNA is easy to perform, enjoys a high degree of patient cooperation, and rapidly produces diagnostic information. Cytologic samples obtained in this manner may be accepted with confidence to diagnose malignant disease. "Negative" aspirates must be judged more cautiously, especially if the aspirate is scanty. 
